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1. INTRODUCTION 


Construction and operation of a major industrial complex is 
currently underway at Nanticoke, 50 km southwest of Hamilton on 
the north shore of Lake Erie. The major industries involved are 
the Stelco steel mill, the Texaco oil refinery and Ontario 


Hydro's thermal generating station. 


The Draft Official Plan for the Haldimand-Norfolk Planning Area 
recognizes that this complex should be surrounded by an approxi- 
mate 3 km buffer zone, designated as the "Industrial Influence 
Area". In this area residential development will not generally 
be permitted, in order to limit exposure to "nuisance" indus- 
trial emissions, especially dust, odour and noise. Recommenda- 
tions for such a buffer zone have been made at various stages in 


the planning of the area. 


This report outlines the rationale to define the Industrial 
Influence Area around the major industries in the City of 
Nanticoke. The report provides a basis for identifying and 
implementing through specific policy statements the Industrial 
Influence Area in the Nanticoke District Plan and through 


application of other land use instruments. 
ZG RATIONALE FOR A BUFFER ZONE 


Where industrial operations are located near heavily populated 
areas, air quality is an important issue. With pollution control 
technology advanced to current levels, pollution sources have 
controls which limit the resulting concentration of pollutants 
at. the. receptor,.to below a significant: effectsclevels. For 
specific pollutants, such as sulphur dioxide, or particulate, 
objective requirements can be fixed, because significant effects 


on humans, plants and animals can be quantified. 


The legal instrument used by the Ministry of the Environment 
(MOE) to control emissions of air-borne contaminants at the 
source is Ontario Regulation 15, issued under The Environmental 


Protection Act, 1971. This Regulation establishes a procedure 


for estimating maximum pollutant concentrations at any point of 
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reception, using stack parameters such as height and diameter 
and meteorological factors so that appropriate air pollution 
control devices can be determined. The concentrations known as 
point of impingement concentrations are then compared for 


compliance to the standards set out in the Regulation. 


Industrial air quality control at Nanticoke is supported by an 
extensive air quality and vegetation injury and damage moni- 
toring network under the Nanticoke Environmental Management 
Programme (NEMP). NEMP is a joint government-industry venture to 
monitor current and future levels of air pollution in the 
Nanticoke area. The monitoring program will provide data on 
whether the Province's air quality criteria are being met. If 
air quality proves to be unsatisfactory, additional control 
requirements will be imposed on the sources. NEMP carries out 
three activities: routine pollutant monitoring, including real 
time monitoring; special studies related to air quality; and, 


mathematical air quality modelling. 


Ministry experience elsewhere with industries of the kind at 
Nanticoke indicates that even while such operations comply with 
air emission standards, numerous complaints are received from 
residents living in proximity to such industries. These 
complaints can result from annoying day-to-day industrial 
operations and fugitive sources, such as truck loading and 
leaking valves resulting in odours and noise, as well as from 
infrequent pollution occurrences of smoke, particulates or other 
air-borne contaminants caused by such events as plant upsets, 
equipment malfunctions and adverse weather conditions. 
Characteristically such emissions are of short duration, and 


tend to be of a nuisance nature rather than constituting a 


health risk. 


Equipment breakdowns and malfunctions, human error, fugitive 
sources, unusual meteorological conditions and coincidences of 
these are facts of life. Although it may be theoretically 


possible in a technical sense to control any source to such a 
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degree that incidents’ will be extremely rare and when they do 
Occur, are of very short duration, this is not always practi- 
cable from an economic point of view. The cost of pollution 
control is not borne by the owner of the sources, but is passed 
on to society as a whole, or at least that segment that uses the 
goods and services of the source. Therefore, it may not be in 
the public interest to have such a high degree of pollution 
control as to make the spatial relationships of sources and 


receptors unimportant. 


Surveys of residents living near petrochemical industries 
indicate that odour is the most offensive perceived aspect of 
these operations. A survey of Clarkson residents in Oakville 
showed that 41% felt odours were the worst problem perceived 


with the operation of a nearby refinery. 


It is a general land use planning principle that incompatible 
land uses should be separated. Furthermore, the MOE recommends 
separation of incompatible land uses, where necessary, in 
reviews of land use plans as a preventive means of achieving 
environmental objectives of The Environmental Protection Act. 
MOE guidelines specify separation distances to minimize the 
effects of odours from agricultural operations,° sewage treat- 


i ' ; ‘ 
ment plants or sewage lagoons from affecting residential uses. 


THe-ob jective ‘ofr ’a buffer” zone 1s to*reduce the exposure or 
humans to nuisance environmental conditions. By restricting new 
residential development in the buffer zone, the number of persons 
exposed to nuisance conditions will be minimized. Environmental 
control measures, such as separation distances between emission 
sources and residential land uses do not replace, but supplement 


practicable emission controls. 


The absence of any accepted and proven separation distance for 
situations similar to those found or anticipated in Nanticoke, 
prompted an investigation of possible methods of defining a 


buffer zone. Since it is the nuisance to human beings which such 
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a zone should minimize, it was decided that analysis of comp- 
laints in areas of the Province where steel-making operations and 


Oil refineries are located offered a most appropriate technique. 


Complaint data for the period 1972-1976 from MOE files were 
analyzed for seven industrial operations.” Three oil refinery 
sites examined were: Gulf Oil, Clarkson; Texaco, Port Credit; 

and Shell-B.P., Burlington. The steel mills examined were: 

Stelco, Hamilton, Dofasco, Hamilton; and, Algoma, Sault Ste. Marie. 


The complainant's location was recorded on a map and the straight 
line distance between this location and the approximate area of 
the emission sources was determined. The data was then tabulated 
and graphed as a percentage of complaints received vs. distance, 


as expressed in Figures 1 and 2 in the Appendix. 


Residential areas were in proximity to all the oil refinery and 
steel mill sites examined. This contributed to a large number of 
complaints. The industrial operations studied were generally 
smaller than those ultimately planned in the undeveloped, 
primarily agricultural area of Nanticoke. Their age is also 
important in that it is responsible for some of the problems 
encountered. Table 1 in the Appendix compares the case study 
operations and areas with the Nanticoke situation. Total comp- 
laints of odour, smoke, dust and other air-borne contaminants 
(except noise) over the period 1972-1976, ranged from about 40 
for the Algoma Steel mill to over 500 for the Gulf Oil refinery. 


3. DISCUSSION: DEFINITION OF INDUSTRIAL INFLUENCE AREA 


(BUFFER ZONE) 
A) Selection of a Buffer Zone - Distance 


Based upon MOE experience with the oil refinery and steel mill 
operations examined, a buffer zone where residential use is 
restricted, would have to be well over 4 km from the emission 
source to the potential receptors to be 100% effective. This 


concurs with a 1971 Ontario Government study that recommended a 
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3 mile (4.8 km) air pollution buffer zone around the major 
Nanticoke industries. ® As these industries are using highly 
advanced technology and every consideration has been given to 
their environmental impact on the Surrounding area, the buffer 


zone size could be somewhat reduced and still be effective. 


A buffer zone distance of about 3 km would have represented a 
reduction, on average, of between 70%-80% of complaints around 
the steel mills and oil refineries, respectively, which is a 
reasonable level of protection. The source receptor distance of 
3 km also corresponds to the average distance at which the number 
of complaints received in the study areas declines rapidly.‘ 
Thus, based on this work, and past experience, a buffer distance 
of 3 km would seem to provide a practical degree of protection 


from nuisance emissions without unduly restricting land use. 


- RECOMMENDATION: THE NANTICOKE INDUSTRIAL INFLUENCE AREA 
(BUFFER ZONE) BE APPROXIMATELY 3 KM IN WIDTH WHERE NEW 
RESIDENTIAL DEVELOPMENT SHOULD NOT BE PERMITTED. 


Selection of a Buffer Zone - Shape 


An attempt was made to analyze the complaint data for 
directional bias to test the possible effects of wind direction. 
The data proved to be inadequate to either support or reject 
whether such a bias exists. However, climatic data for the 
Nanticoke area shown in Fig. 3, Appendix, indicates that because 
there is a sufficient frequency of winds from various directions 
and a total absence of winds during part of the time, wind 


direction should not be considered a factor. 


RECOMMENDATION: THE NANTICOKE INDUSTRIAL INFLUENCE AREA 
SHOULD EXTEND AN EQUAL DISTANCE IN ALL DIRECTIONS FROM ALL 


EMISSION SOURCES. 
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selection of a Buffer Zone -— Measurement 


It is likely that Stelco will develop up to its western and 
northern property boundaries by the year 2001 with additional 
emission sources. Both Texaco and Hydro are permitted to 


develop up to their property boundaries. 


The industrial operations and areas examined in the Province 
were assessed individually for complaints. They are indivi- 
dually smaller in size (production) than those ultimately 
planned at Nanticoke. Also, it is not clear what environmental 
effects could occur by combining different types of major 
industrial emission sources together at Nanticoke (e.g. oil 


refining and steel making operations). 


In view of these uncertainties, the buffer zone should be 
measured from the boundaries of the three major industrial 
components. Map 1 indicates the general size and shape of the 
3 km Industrial Influence Area within the City of Nanticoke. 


- RECOMMENDATION: THE NANTICOKE INDUSTRIAL INFLUENCE AREA 
BE MEASURED FROM THE EXTERIOR BOUNDARIES OF THE STELCO 
MILL SITE, TEXACO REFINERY, AND HYDRO THERMAL GENERATING 
STATION. THE STELCO INDUSTRIAL PARK IS TO BE INCLUDED IN THE 
INDUSTRIAL INFLUENCE ZONE. 


B) Permitted Land Uses in Buffer Zone 


In establishing appropriate land uses for the Industrial 
Influence Area, it is suggested that acceptable land uses 
include those which: do not involve long-term residential 
occupation; do not constitute a large source of air pollution; 


or, do not result in plume interference. 


Compatible land uses include: light, clean industrial, commer- 


cial, recreational and open space, and most agricultural uses. 


- 
, 
{ 7 >> 55 Beto Ts ore eos te18qo. bs z 

r a) 
pia 4: wes e*alefomop yo yh iaubiviinl & 


' 


mar _ 

; [ , a ae pbeugh sste eh ait 
. ae 

st ; ao) ; oni «87021 506 


7 
%, Cy ‘rer mn Por 1oy VC xvo50:- Blue 


eo. Mi¥S aorD ane 


" 
\ 


. Pp 7 ‘ 
mMIVod 8eH72 SO es 


* es 
‘ stented l oe. 2 
és! i c : 


‘\ 
- — 
‘4 i c 
, 
ra Fé ivi 


4. Bee ated, 333 = 


a 
ai? C3 ontdet as 

ia ai. 9) 16574 900 

+yye ‘ ~O/7 : af sdoduw pants 9 
; a sn0o sor ob, qn 


iq al SiuRer 4 
; . 
7 


rota pi robulael seen hook 
ce | | io aeqe bes tenolte 


? _ i 


JUaWUOJIAUQ 


34} JO 
AsySiulyy 


OURO 


V3SYNV SONSNTANI TWIYLSNGNI SHOOILNVN - | dV¥W 


V3SuV SONSNTSNI TWIYLSNONI 


ERS 


oa} 


“QN39937 . S3JYLIWOTIN ) S$ 


A ing a hn Mame ee ae 


ess JO LIIWVH 


mre 097315. 


JOOWIS \ 


E Ke) 
woz \ 


MSNODILNVN 


a 
a 


«eeeere te eo ee 


7 *NMOL MIN 


ove es Bw oe ec woe 


eee © eo eee Oo 8 


ose ee @ @ 0 


oosrec oe eee eee o 


eoeeoesee eee ese 


eecreeevr eo ee 8 © © oe oe © 6 © ® 


QuOsdaLYM | 


LA sé 
sc 
a4 ; 


—— 


S4OO' THAR = 
1 aa 


_ _ 


G) Implementation 


A programme will be developed for the identification (mapping) 
of the buffer zone and the formulation of policies for land uses 
compatible in that zone. The programme will require consulta- 
tion with the Regional Municipality of Haldimand-Norfolk, the 
City of Nanticoke, and the Ministry of the Environment. The 
map and corresponding policies should be part of the District 
Plan for the City of Nanticoke and be implemented by means of 


appropriate amendments to the local zoning by-laws. 


It is not expected that monitoring from the Nanticoke Environ- 
mental Management Program will provide information that would 
suggest appreciably changing the size or configuration of the 
buffer zone around the Nanticoke industries in the future. The 
Regional Municipality of Haldimand-Norfolk should continue to 
monitor severance activity in the area and infilling in the 
Hamlet of Nanticoke. The Ministry of the Environment will 
continue to inventory any residential complaints occurring 


within the Industrial Influence Area. 


as 7 

are 
‘ gee to: Hatoltleg se 
; -S7iUane>s Szivpsa 
giz .,ALoirS 
ony. « 


‘ 


a 


i3 tW 
=Sasm* bisa Jo 


TrismmosipvAd Sie 


‘eedeeoi ti snabs atig 73 
noide tusk | 
srmayeusg, ol? 
yo kL Psa to tan 

: mt) - 
te yxSetnzh se ‘bas 


j mais) 4 


$DLISELE of? 320 34tsq ad Blume actoitog- ert bn 
16 2fésmh yo pecans i Bie eAOU,IASA or er 
\ .awel-y¢ poines fscool sda a3 artasmbns nes 
—qo 7. vi S05) sae" Sif a3 prryorgrnom Jen2Z SStISGRD 
poy +41 ape O2its Le +. MeTors J ohopeh 5 
ij ta AOI esp. ii? enipnsds ¢idadoenee 
; : 
d 37 Ua 2. Q4 ) J i O23 3 37 Gnioxe 6 
of suriz ay sH 30 vii leolsingk 
- , We 
: pnts + qi Ytivistes sans 4eves 
i C i I rm Sorry etoot JAF A 
pi m0 230 ‘ (ce YrOsNeVvaL 2 


witeal Lb«atgavba®t 


BIBLIOGRAPHY 


Chanasyk, V., The Haldimand-Norfolk Environmental Appraisal, 


Ontario Ministry of Treasury, Economics and 
aneergovernmental Affairs, Vols. 1, 2, July 1970. 


Contemporary Research Centre, Clarkson Community Survey, 
Brepared for Gulf Oil Canada Ltd., August 1975. 


Government of Ontario, The Environmental Protection Act, 
Chapter 86, S.O. 1971, (as amended), and Regulation 15 (as 
revised). 


Hewings, J.M., Development and Definition of the Nanticoke 
Industrial Influence Area, Ontario Ministry of the 
Environment, Air Resources Branch, prepared for the Annual 
Meeting, Canadian Association of Geographers, Montreal, 
May 25; L980; 


Lusis, N., Air Quality Research and Management in the Long 


Point, Haldimand, Norfolk Area, Ontario Ministry of the 
Environment, Air Resources Branch. Presented at a Workshop 
on Strategies for Environmental Management in the Long 
Point Area, Waterloo, March 6-8, 1980. 


Ontario Ministries of Agriculture and Food, Environment, and 
Housing Agricultural Code of Practice, January 1976. 


Ontario Ministry of the Environment, Guidelines for Land Use 
Surrounding Small and Medium-Sized Sewage Treatment 
Plants, Environmental Approvals Branch, January 1978. 


Ontario Ministry of Treasury, Economics and Intergovernmental 
Affairs, Haldimand-Norfolk Study: Threshold of Change 
1. Land and Development. A report to the Minister of 
Municipal Affairs of Ontario, May 1971. 


Regional Municipality of Haldimand-Norfolk, The Official Plan 
for the Haldimand-Norfolk Planning Area, June 1979. 


Veitch, I., Milne, C., Warburton, K. Land Use Compatibility 
Study: Interpretation of MOE Complaint Data for Land 


Use Planning. Ontario Ministry of the Environment, 
Experience ‘79 Project, June 1980. 


‘ -_ 
ae 
> 
it ow 


: 
" 7 


re 
- 


aor 

<isete . BA ta3: Bat 1 yas sinh 
errs ‘ oa ete ae 3 
Sie -O0Gs vine 5 (4- Soy 


oy QeVIue via sg | eetIskD ,3¥j080 


Tt 


eal Oe - a s — cays 
tei = >upuA . ttt Ponasd -tt0 tive: ot 


: tod bide TOW JasasmnetigNs aT 
ee —- SE 
ES) ra til. 76 iit = ; as | a LF | rs) vel 
“icy bi3neE : | cps : ]. BIB 2 af dO. * 
ee —_——— aa - _ oo ao ~~ —- = 
4475 wr-s : 3! hss SFOLNE Tie Let 
mers of 7O2 on S TicssA ILA ” oo aSt ; 
,.).2% “y) 4 ,% ca 3 ag 7c : s9Gec. caer bane. 
I pa iS ' ‘ - 2 E> 
f ti ; | 
. \ L F 
- ob. - 
a 4 . A c 4 ot } 
D i3 : fqrenpoiivn) yet sotpsiies 
7, - oe 
24 see ol ety ze 
4 ‘ 
A 1 Fe as eee | . 
= r : - 7? 
SANE 
J t JIIVAS 
- \ 
’ a <7 
‘ ‘¥ me | ‘ 
~& 
C smitisn 
te — a 
; j > Sur vole 
“. “, He - z See es dnt + ¥ bro 
‘ ‘ , , ~ & rie 
; ee: ue oe 
' Sone 
i 
i} 
{ 


Pam .'.: > a & 


ten aratiere “> 


fi i 
‘~ 


f 
=) ét | ¥ 
TTT 
4 


‘ te 
oye Gay & Oi ieee F0fe 
7 ass 
} 


. 
o oe 

Pr 

| 


i] 


, 


> 


see rob 


ts 


} 
the 


7 
: 
; 
a 


~——- 


bs 


pay BEE Ns | 1 


P 
" é 
chee Degree be 6 
* ) | da=4 


we 


ea ee ee oe eee Oe oko oe OFF WEete 9 ene time) = eee rt ree . 
a Sy ae EESSOG ies we eee eee | ee a Seed 
pian dedciaka tities Sas See CANES ge? AN | RE Pera Cane g - 
”n ao | Dare) qeeeiney ips Slee fs Sere en 1 . Se ers ors a es 
+ Se AOR Na PS OER BB a oe SB | SARE ONE TOC MERE ci sg ae eee 
rob) 2) A RRS [EPS Sees haa ee or | Suey tt ay | aaa ae Re Aas ella 
é - + hee + er ens a re ee ed . - - +, -+ “+ _+ * + - == 
od ! (SEED CORRAL SRO ee ae TS Ape ees Oh wba de be pee eg ere eee es a sa mag mai 5 ont 
“we - a Se SSS eee TRS SSRs FEE See oh ea meagre eh PS Sad ic FD 
TSP ah a fy aes Se oe ee Se ee he ee eae Peer ere eet yee ogee Bore Erg NER) PST ERE EN RRR pey | HE ees SETS ESE tare eaer ard iowaerse ™m 
IE RET ae ar Bare ee I sapere. | a! Ra ‘ Pees a Ba aA 
= MHP pita Di lctteoae dae moe de autcce Pane ges Se 
Se Ban ee eI St STR EE Sees FS nS F Se cs Sea 3 “ 
oO SE Oe SAS A Pe SE ee ee Sy nite teint Fiesie MTF fig Lhe eas is 2 
2 22 ol w has EME NE, DORAN (CF ae ery Ue fA Ie - 
ie rey EP we i pen eg . : = ¢ : Axiant cai 
i aS SESE SS Be eee ys a ees Sates See arming AE og | 
ben Freee ere) Lee BEE Se ae erenaabore 
ra Seen soM Se . SRI aa Strona treet eed Pe haeat tin eet MRE SR | ato | al 
ee Sraeers aceasta ae Be ee 1a ne ees kt eee Se ease aes Se ip rn, weal | sae ont 
i ae a roa oes Sin Sistine wel, orapeccat inte Reece aoa ke eae ee ee 
me Torte ee bb pee ee tt ~- ee & = re + te o* ove ead a 62, asp yp hobo: es mee - wot bet ee te weeps 
SE OA REA WR RENT RSH nha ENTE Soa pare et nccane pate Wie ace sheng Sie Gare aera RG COM El 2 OR Mn bet LE 
a oe ee 6 Oe eee & Ss SS ee Pdi ets A eaae oe 5 Stas Mark Ok Poti a Bess Nat nice K Spel aera Fp er Se SEEK | ee eee L! eee at al (SE a ee 
Se ee eae es Sucvenhebionn se esis ma ate 6.4 sa ev) 3 hm 2) geben Ps | Seavey aah aoe ones oe he ed SS are 1s MRE 
FN RES Ee a Sa | saath bah Diakt Sap s ee Saray WR’ EP Tope eee pean: a eee ee hedursvad-cukaunhsteloleettaamate’ 
RE A RRR RE pale bab Grenes FE eS ee ee «dat Dee eee can Bie! ; ate etm wy 


oS SS a 


eS Sere ae 


i renee Say SESS oe 


sal SY RE es 


Se ese ap ree 


anon ore 


pe ty 


peer ee tee 


* 


of Percentage of Com laints Versus Distance - 


ES eS Seas reey Ue eae Teas 

. Ct a ee a I a ee rte me (ap) es 

See Ce wiatotis Red Noe eked ohare kates @ Ca) Be §rnces wire 

SS SS ae) PEE eae Pee ee 

SECs nS Ue Ey CER EN —~ Cl en rans a ied 

ere nem ewnae ee - thee >< eee ee ae oO 

—— = ‘ 

Se Bh See eae eeu (PS Sees ey) & eas 8 +3 ot 
Se re ere an bee oe Eee et ea ee eaage SESSey eee 

See FRESE WEE are freee a) SEES beeeipipnene Binns ee vee 2 & rar eae Hae 

Ss See a ae eee ee eS ee eee ~ a+b tes 

iL N EON A Rae arene ee ACER SPE ER 8 Te ean Gate RESECRT BS 

ee ae Cer ae ee er re CE tale ere Pie te Fo bb 5 bode bam et dt 

i i fee eee eee ~s eee te tees Fess Lat Sen er Se ore sso t— = + + +O 

ected Sinbesusnins b Ancinawnccrantonare |p etererieter eee ace Uk ee Ae wo cslicdoemieha dioar asa 


Cumulative Frequenc 


ee es : i Bac a res 5 a = a 
she . . es te « + oe any 
a s : Eerie rare a ‘ 4 aa Ie 
She 2 . Sh a + ® mee ss 
ae OS i & sa Se a 5 SS ae 
mH a e 22 os c ; — a 
=f. * = a ae ‘ 5 el yee 
> fe. = tae a 

Rita * = ts SS Ee SREION fie = 

> > = aoa . =a 


os ¢ e 


a) hae Teal 

ate ain 
ach 
' 


a en ray ; 7 7 
Re ake Hie: 
; | 


Pisa > 


: 


o he ee anf | ome OPS, Gm — an es -« es ee Qn 
‘ pa : 


iy} ' a 
2 = 
. 
* 
7 » 
in 
tT =F 
FS | 
4 
t : 
ont (jm =z <p vale oe - ~~ 
4 | 
i \ 
vd ; \ 
, ) ' 
= ee ~~ 
’ j ( 
i } 
; { 4 
i 
a ssemmeiinend ? _ Sania —_ Cel — — ~ 
ie 
; { 
+ ’ i 
{ 
' 
| . . 
' 
| . 
} 
SS) ee - — __ - - as 
5 
j t i i | 
H ; 5 i 
» 4 oom * - = — '— 
ane = i] 
‘ 
! ' 
; | 
* ” ° f? 
‘ ba me a 
a -=¢ i —| _ am oa mate — — ——— —~ = 
© 


‘ 


Lb 


eS ee eres es ee Oe ae 
ee ee 
ee ee ee ae ee ee 


nt tpn ey 


4 


++ +4-4- 
co are 


tet + pte 
Hate eee 
SS be eeuee 


+49 % fi + 


Steel Compan 


i Se isa aresers 


ttt tet fp 4 


tert 
bhp ete 
as eran tae eae 


i 


aoe f te 


(eR, Ree ek 


tance 


1S 


Sos 


San (Pmt oo eae 
mst ap bey 


oa oonwers 


4 


ts Versus D 


n 


. 


Cumulative Frequency of Percentage of Com Ja 


“+4 
dee eg 


tteress 


tegen 
+e 


i i nh 
Witte ithe 1) 4 


) 


—~YURNOS 3U3 O03 


OYOOT AUN 
JO JoTwWeH 
‘uOT3eIS 
hutzerzsuay 
o1pAH OtszejqUO 
“AD YOST 
‘9°Amy ‘spurt 
Teanqqtnothy 


Aaysnput 
‘Deo 


sosn 
Tetquaptsaz 
Ajtsuap 

MOT awos 
“SJOTPOOM 
‘30eds uado 


astpeieg 
$3300) 
“Karasnpuy 


qyIOdAte 
pue 310d ‘evaze 
uoTsuedxs [TTP 


SOM 


(*3H UOITTwWeH) AZUaUdzeosq eAehHety auA JO a90uasaIg 


uMOPYANES 


*(SputM GN QYyHTT A0/pue uoTsrsaut '*6*3a) SuOTZIPUODS UOTSIadsIp asrsasape AspuUN suOTSStua JO JUSaWUTeAUOD 


*queotTytubts aq ued suOoTATpPUOD TeReoTHboToArAocajyew Tensnug 


* 


AeTTeA 2 °HD 8L6I 
xsnpues ‘spurt ¢ Kemubty (Tetquaqod) uot jeizado Azautjyay 
@aTIq axeI Teanqypnorsby “YD BYOOTAUPN “pasa 000 .G6 peqae4s ooexoy - 
‘spueT jTean 086T Lt ew 
ayYOoOTAUeL | —TNOTAbe Yueodsen (TetqzUazod) uotjeirz3ado T334S 
aTAG ayey JO yoeTueyY pue speaysuazeg VLA/ SUOA UO TET 21 pe yae3s ooTe4sS - 


S9AOOT AUC 


ee ai 


OoOexXaL 


31ND 
ebnesstssty] 


Sasn [Tetjuapt 
-sai Aytsuap 
MOT quadelCpy 


sosn Tetquapt 
-sai Aytsuap~ 
MOT qUa0elCpY 


000‘8F 
000’6L 


S,0b6T 9387 
€peTt ut *suoD 


OTILAUO 2yeT 


(Aeme 
"wy T JQnoqge) 
sasn Tet juep 

—-tsaa Ayrsuap 


OTAeAUO ZYXT 
‘sasn TeTIUSpPT 
-saqi A, tsuap 


MOT 4xOeAQ YyBtYy-MoT MqdO 

S09) “SxIed| 4° ND STIW SATOM], ‘DURPT qUPORA dad - 

dd 8 TT8US ‘ao0eds uado “SyOPIQ YND TTays - 
PTTTAXeO 


SaTISUTJoU 
TtO 


sasn 
AayyO pue 
TeTquUaPTsay 


eolay [eT Auap 
-TSay yorog 
uojbut Tang 


*2A/suojy UOTTTIU OP 
“2A4/SUOQ UOTTTIW g°s 


anoqieH 
uoqTTueH 


S,0S6T AjTaeg 
S,0S61 ATaeg 


oosejyog 
o2T9a3sS 
yUORTTUCH 


sosn [Te TjJuaptTsal 


AX1suap ybty-MoT sesn | -2A/suoj uotytqttu F SOG TA ea euobTyY - 
J2ATH 4TTTH azadeg TelquUaptTsay aTIeW 
Sy Awe 23S CTiNds err a Tay. qusoeftpy *33S 3INes 


STTtW T9995 
SSTPNAS asey 


qyusudtnby buta 
-STXQ9 jo oby 
a zeut xoaddy 


uqnos 4seq yu 410N azey uotzonpojid 


a zeut xoaddy 


S3asn puey butpunoazans uotjzezadg Tetaysnpuy] 


= a- “wee 1... 


‘hel fasbi cba 
; 2. 


———— 4 a 


ted pats Et 
“ia it @1cs8 
het 26a snbh 


Os Lb hea ‘ iat’ 


yeaa erg Avera Bt 
ae 4 a 


Toate? “1h! @Qyeant , bie lr4as oev 
Tei as ws 
+iest ye fangh 


Pl eae = 


| Wee Piste 


ore, | tke 
Ranga  -2=1 qoceiien 


sere" a rcs Ode 19.30 
‘t : 


| | 
wee, Dee F HO ame S- Jugend | 
a i - — « : _ i ¢gwht } ; 
7 } | 
- } + } 
t- 7 7 ; | oy r22) eas) 3 
a Tit Sine ‘Sate? woy an rau yA ¢ eal ines wn f ‘~~ APL ee } ec i. at ” ~ 
. agi, 43e enya. o> yeem ) - a) | ‘ted Sjad Bais 
i a ee os nl oe age’ 4223 5F b | { 
- a as Es — 7 Es a ih a A Se : 
- ‘ So .. _ nn +2 —* — a — _ to .-—— rs ——————— — 
| 1 ei st ivapit 
eo SUT 4 pay Feo ' » ov FTE << " rah? Ss? Gowi gt : : 
/ : 
WAC. 7 rsh) | Due 4h Pers Py | Leedilo i? ni #3? 6 + \ 
nye ae) rue i 
Si15> 1) 6) bias i mi oe). i. ny 15 =. ‘ . . . ap Rv Se: : | wena =o st ; Pad =. 
Sa uiia. - GAs i. ie j Le!) 2G! ; (O1Lse ty ye (Tera 224 ft 
‘ ; . I ive! 
: | 
| 


yaiine 1 of 
| 


: en 


2 Lauria. Migs Row. S0rensi) Wy Je CHL pit. hyeees Ded atrygshirs' \4>be@sorse pur 1 eeeese 
“ SH-spis Woe levers. <2eeo) S2op?icogs weresugerk woovlhh s4ene Serteqisn 4 > “pennies 


~~ 


vt i 
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